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WV Power Plant
Emissions 1990-2007

(Calendar year 2007 Emission
Data from US EPA is not yet final)

NAAQS, sulfur dioxide causes respiratory problems
2specially for those individuals with existing lung
liseases. Sulfur dioxide, like nitrogen dioxide, is a
orecursor for acid rain, combining with water to form
sulfuric acid. It is also known to damage vegetation.
The NAAQS standard for sulfur dioxide is 0.03 parts
ber million (annual average, arithmetic mean). In
2007 sulfur dioxide was monitored in seven counties
n West Virginia.

West Virginia Power Plant Emissions
lraditionally, coal-fired electric generating utilities
nave the highest emissions of nitrogen oxides (NOx)
and sulfur dioxides (502), but these emissions have
yeen nearly cut in half over the past decade. The
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will help West Virginia meet and maintain the NAAQS

for ground-level ozone and fine particulates.

Toxic Air Releases
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Toxic Air
Releases in WV

in Millions of Pounds

Al Carcinogens
[otal Releases @

yurce: US EPA Toxic
Release Inventory;
Vational Institute for
Chemical Studies
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emissions by 60 percent, much of this from coal- The graph (below) shows total statewide toxic air

fired electric generating utilities. Additionally, CAIR releases from 2000 through 2006. During that time,
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2006 Toxic
Air Releases
by Industry Sector

69.1 Million Pounds of
Toxic Air Releases

Source: US EPA Toxic
Release inventory
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Millions of Pounds
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Toxic Air Releases

The EPA eatzbished the Tomic Release Inventory (TRI) under
e federal Emergency Flanning and Community Right to
Fnowr Actof 1986. The TRI tracks e releases of more fhan
50 differentionic chemicala to theair, water, and soi. Taxc
chemicals arethose that presant & senous hazard to human
eslthortheemdronment. Thess compounds indude thoss
o o caume cancerand 1o have ofer [fe-freaiening
Fealth effects. in 1958, the EPA added electical uilifiea, mining
operatons, herandous waatke taciitiea, and chemical whaole-
aalers to thelkatof induaties required o reportunder TRL
The additon of theae industnes, and fe periodic addition and
delefion of chemicas from e reponiable ist, makes rend

analyais diffiouit.

Thegmnh below ahowa otal stawwds e srrelessss for
F000-2004. During fhat tme, $e reparing indusatriss and
Eponahe chemicds mmained airy congigtent. Thepie chant
athe right shows horic air releases in 2004 by induatry
zecior. Sevaral factors aflecting fe tenda in foxic &

Toxics Air Releases in West \irginia

OTatal Releases M Total Carcinogens

refeases fom S000throwgh 2004 are changing demands on
power output from the electical utiites sscion; vanabiityin
coal compostion; and increased awasness of Eporing
requiramenta. Dusto EPA'a reporting timelines the 2005 daa
arenot yet avallable.

2003 Toxic Air Releases by Industry Sector
630 Million Pourds of Tewc: Alr Relaasas
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[oXic Air Releases by Industry Sector (in pounds) YEAR

2000 2001 2002
Coal Mining 1,078,558 553,254 568,833
Food & Kindred Products 3,861 6,299 500
Tobacco Products 3,032 3,070 2,074
Lumber & Wood Products 1,504,827 1,344,405 1,442,266
Printing, Publishing & Allied Industries 189,229 4,125 131,654
Chemical & Allied Products 5,284 141 5,040,487 5,127,357
Petroleum Refining & Related Industries 204,523 183,333 305,511
Rubber & Miscellaneous Plastic Products 225,861 284,115 172,353
Stone, Clay, Glass & Concrete Products 188,515 95,701 75,176
Primary Metals Industries 1,240,373 975,522 951,063
Fabricated Metal Products 999,680 765,955 818,804
Industrial & Commercial Machinery & Computer Equipment 54,920 8,911 3,119
Electronic & Other Electrical Equipment, except Computer Equipment 829 626 525
Transportation Equipment 26,660 3,331 3,993
Measuring, Analyzing & Controlling Instruments; Photographic,
Medical &Optical Goods; Watches & Clocks 15,728 21,773 37,422
Miscellaneous Manufacturing Industries 11,880 10,820 12,577
Electric, Gas & Sanitary Services 62,441,198 50,170,198 60,312,661
Wholesale Trade - Nondurable (limited to chemical and
petroleum bulk terminals) 11,291 5,405 3,936
Business Services (limited to solvent recovery facilities) 18 2,464 1,721

Source: National Institute for Chemical Studies

dep



Millions of Pounds

80 —

70

60

50

40

30

20 |

10

Toxic Air Releases in West Virg
73.5

70.0

59.5

1.2

2000 2001 2002

Source: National Institute for Chemical Studies, West Virginia Scorecard 2003

dep



CO | ead CFCs CH3CCI3
NOx CAPs PM Halons ODS CCl4

SO02 VOC HCFCs

HAPs CS2 C2H6S2
187 +- RSC & TRS C2H6S
COS H2S CH3SH

Stationary Source

i-STEPS (NEI)
CES
TR
CAMD

AQ Modeling

SIPs

NATA

RSEI
Publications
Annual Report
S.O.T.E.

News Media

gep




SPECIAL REPORT

Toxic A|r cmcl Amerlca s Schools
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The Smokestack Effect: Toxic Air and America's Schools: USA TODAY used an EFPA model o track the path of industrial pollution and

mapped the locations of almost 128,000 schools to determine the levels of toxic chemicals outside. The potential problems that emerged were
widespread, insidious and largely unaddressed.

Latest Stories

+« Schools near industry face chemical dangers

The exposure to toxic chemicals in the air outside some schools appears 50 high that students could be at risk of suffering a range of
ailments, from asthma to cancer.

« "Weird' smell set off investigation at Ohio school
After an annual Oktoberfest celebration at school, parents pushed for action {0 address pollution issues.
« No one knows what level of chemicals harms children
Most safety assessments hased on the effect chemicals have on adults in workplace, not on kids at schoal.

« Air tests reveal elevated levels of toxics at schools

X

The exposure to toxic chemicals in the air at some schools is so high that students are at risk of suffering a range of ailments, from
asthma to cancer.

« Officials vow air near schools will be tested for toxics

»
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ensure monitoring across the U.S. Boxer calls lack of monitoning a "shocking story of child neglect.”

« Cooperation helped Louisville pull off a cleanup coup

For years, Louisville has bean known for fast horses, fine hourbon, a love of college haskethall — and lousy air.

« Young students often most vulnerable to toxic air

USA TODAY found 20,000 schools within a half-mile of a major industrial plant that emits potentially dangerous chemicals. Many
of those locations are elementary or pre-kindergarten schoaols.

+ Possible air hazards rarely considered in plans for schools

Twenty-three states have no regulations to compel school officials to consider environmental dangers when picking a spot to
fawild.

« EPA nominee pledges to address toxic hot spots around schools

»
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Each refinery, steel mill or factory that emits a significant amount of toxic chemicals must report how much it releases each year
to the Environmental Protection Agency. EPA periodically calculates how those chemicals are dispersed through every square
kilometer throughout the country.

« Video: Leading health expert explains how to use information

Dr. Philip J. Landrigan, Chairman of the Department of Community and Preventive Medicine at the Mount Sinal School of
Medicine, talks about what parents and authorities can do with information about toxic chemicals that might be outside their

schools.

« Video: A snapshot of what's in the air

LS4 TODAY monitors for chemicals outside almost 100 schools around the nation. Its findings, expers say, should prompt the
government to take a harder look.

Copyright @ 2002 USA TODAY, a division of Gannett Co. Inc.

Join USA TODAY
Log in] Become a membear
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CAPs (Criteria Air Pollutants)

e CO
e NOX
e SO2

* Ozone (VOC)

e PM
e Lead

¥
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CAPs (continued)

« COIsCOiIs CO
* a product of iIncomplete combustion

 partially oxidized compound of carbon
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CAPs (continued)

 NOX
* NO2 (nitrogen dioxide) + NO (nitric oxide)

* note — nitrous oxide (N20) Is not part of
NOX, but instead N20 Is a greenhouse
gas
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CAPs (continued)

« SO21s SO2i1s SO2

o sulfur in fuel burned will oxidize to SO2

¥
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CAPs (continued)

O3 (0zone) precursors

Ozone is not directly emitted in any
significant quantity

Ozone results from photochemical
reaction of NO2 and VOC

In WV, our ozone SIPs rely on regulating

VOC, therefore the reportable pollutant is

VOC as defined by regulation »
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CAPs (continued)

VOC (ground-level ozone precursors)

Chemical compounds are made up of 2 or
more elements

Organic means (with very limited
exceptions) — any compound containing
carbon

Volatile — refers to reactivity to form

>
ozone dep



CAPs (continued)

Particulate matter and its precursors
PM 2.5 precursors:

NH3 (ammonia)

NO2 (nitrogen dioxide)
SO2 (sulfur dioxide)
Sulfates

¥
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CAPs (continued)

* Pb (lead) was the last of the six criteria
pollutants to get regulated for its NAAQS

* The lead NAAQS was changed recently

* Pb Is an interesting case because lead
compounds are also regulated as
hazardous air pollutants (HAPS)

¥
dep



CO
NOXx
S0O2

187 +-

CFCs CH3CCI3

Lead Halons CCl4
PM HCFCs
VOC

CS2 C2H6S2
C2H6S
COS H2S CH3SH

¥
dep

26



187 Hazardous Air Pollutants
(HAPS)

« 1990 Clean Air Act Amendments included
a list 0f189 hazardous air pollutants

« Hydrogen sulfide would have made 190
HAPs but hydrogen sulfide was not
iIntended to be on the HAP list
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187 HAPs (continued)

A recent FR proposal may put H2S on the

HAP list

Caprolactam was removed from the HAP
list 10 years ago

Methyl ethyl ketone was removed from the
HAP list last year

A 2005 FR proposal may remove
methylene diphenyl diisocyanate (MDI) 3

from the

IAP list someday dep
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Sulfur compounds (RSC & TRS)

« CS2, COS, and H2S are “reduced sulfur
compounds” as defined by regulation

« H2S, CH3SH, C2H6S, and C2H6S2 are
“total reduced sulfur” as defined by
regulation
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WebElements: the periodic table on the world-wide web

I
http://www.webelements.com/
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
hydrogen hefum
1 2
H He
1.00784(7) Key: 4. DD2A02(2)
lighium benyllium elemant name boron carbon nrogen COygEN flucring necn
3 4 atomic number 5 [ T & 9 10
Li | Be symbol B | C |  N| O] F | Ne
604102 | 8.012182(3) 2003 atomic welght (mean relative mass) 10.811(7] 12.0M07(8) | 1400677} | 15.0004{3) |18.0040A2(8Y 20.1757(A)
sodum MiEgNesium aluminiurm silicon phosphorus sulfur chicring argon
11 12 13 14 15 16 17 18
Na | Mg Al | Si| P | S | Cl|Ar
22.080770(2)| 24.305H6) 20.881538(2) | 20.0855(3) | J0BTITE1(2)| 32.D65(5) 35.453(2) 30.848(1)
potassium calcium scandium Btanium wanadium chromiurm | manganese iron cobalt nicks! Copper Znc galum gEmanium rsEnic salenium bromine krypton
19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
K|Ca|Sc|Ti|V |Cr Mn|Fe |Co| Ni |[Cu|Zn | Ga|Ge|As | Se | Br | Kr
3000823010 | 40078(4) |44055010(8)) 47867(1) | SOB415(1) | 51.0D81(6) |54.038040(0)| 65 B45(2) |52 0A3200EY) S8 E0G4(4) | 63.5463) B5.28{3) BO.723(1) T284(1) | T4.00180(2) | TEOE(3) 79.904{1} 83.708{2
rubegiurm stronbum yririum zirconium nigkiurn | malybdenum | technetivm | nuthenium radium palladium sihver cadmium indum tin antimany tellururm iodine XENon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb|Sr| Y | Zr Nb|Mo| Tc Ru{Rh|Pd|Ag|Cd|In |Sh | Sb|Te| | | Xe
85.4678(3) BT.B2(1) | BE.ODSES(Z) | 01.224(2) | S2.0DE33(2) [ BEBED) ‘0E] 101.07i2) [ 102.80560¢29) 106421} | 1078662 | 11241108) | 1461303 | METIOT | 121.76001) 127.6003) [ 126.00447(3) ) 131.200(6)
CEESIUM anum lutetium hiafriurm tantalum tungsten rhenum SEMiUm ridium platinurn gold rErciry thallium leaa Bisrnuth polcnium astating radcn
55 56 71 72 73 74 75 76 ir 78 79 a0 81 g2 83 54 a5 a6
Cs/Ba|/Lu|Hf  Ta| W |Re|Os|Ir | Pt  Au(Hg| Tl |Pb| Bi | Po| At | Rn
13200545020 [ 137.32707) | 174.0808(1) | 172483 | 120.0478(1) [ 183.84{1] 186.207(1) 100.2303) [ 182.017(3) | 105.078(2) | 106.08856[2) 200.500%) | 204323307 | 207.2(1} |209.08038(3) J206] [210] [223]
francium radium lawrenciurm | rutherfordum | dubnium seabongium bohrium hassium meitnesurm | darmstadtium | reentgenium | wunbium ununtrivm | ununguadium| ununpentiom | ununhexiom | ununseptium | ununoctiom
87 a8 103 104 105 106 107 108 109 110 111 112 113 114 115 116 17 118
Fr |Ra| Lr | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg |Uub|Uut {Uuq|Uup|Uuh Uuo
[223] [225] [263) [267] J26E] [271] [272] [270] [278] [2E1] [2801] [225] [284] [286] J2E8] [263] — [254]
lanthanum cErium prasecdymium | necdymium | promethium | samarium EUrooiunm gadainium terbium dysprosium halmium eshium Hulium witerbium
57 58 59 G0 61 62 63 64 65 G& 67 68 69 70
Lanthanoids La | Ce | Pr Nd Pm|Sm| Eu | Gd | Tb Dy Ho | Er | Tm| Yb
138.8085(2) | 140.118(1) | 140807652 | 144 243} [145] 150.38i3) | 151.964{1) 1572531 [166.60534(7) | 162.50001) | 164.93032(2) | 167.250(3) | 168.80421(2)| 173.054(5)
actinium tharium protactinium uranium neptunium plutonium amenicium curium berkelium califomium | einsteinum fermium | mendelevium|  nobelium
ik a0 a1 92 93 94 a5 96 a7 98 99 100 101 102
Actinoids Ac| Th | Pa| U |[Np|Pu|/Am|Cm | Bk | Cf | Es |Fm|Md | No
[T 232 038101} | 231035887 | 238 02851(3) [237] [244] [243] 247 [247] [251] [252] [257] [258] [256]

Element symibole and names: symicls, names, and spelings are recommenced oy IUFAC (RHp:www. opacong’). Kames are not yet proposed for the siements beyond 111 - those used here are IUPAC's temporany syshemadc names {Pure & Appl. Chemy, 1375, 61, 381-3234) In tne USA and some ofer countries, fne spefings
aluminum and osslam 2re nomal while In e UK and eisewhere the usual speling b sulphur.
Atomils weighic (msan relative maccac): Apart from e heaviest sjemenis, these are IUSAC 2007 values {Pure & Apnl. Cher, 2007, In precs) Elements with values given In bracksds haye ro stable nucides and are represented by inbeper values for the lonpesi-ived lsolope known at e me wrifing
The eiements forum, prosacinium, and uranium have characieristic kemesinal aturdances and hese ane ine values quoted. The last significant figure of sach wakee ks considerssd rellabie to =1 excent whene a larger unceraicky Is gheen in parenitheses.
Perindis table organieation: for a justticabon of fne posiions of the elerens Ly, Ac, Lo, and Lrin ihe WebEements periodic table s== WE. Jersen, “The positions of lantharum {acinium] amd lutebors (awrenciom) in the seriodic Sable”, J. Them. Ed., 1952, B8, S34-53E.
Group labels: the numeric system (1—18) used here Is the current IUPAC convendion. For a discussion of Sis and céher commeon sysfems see: WC. Femelus and WH. Powell, “Corfusion b the periodic fable of 1he elements”, J. Chem. Ed., 1582, B8, S04~S08.
£2007 Or Mark J Winber [iWebElements Lid and UniversEy of Shefeid]. Al rights reserved. For updabes to fhis tabie see hEocwww sebelements. cominexus/Frintadie_Feriodic_Tabie. Verclon date: 21 2aptember 2007.



Ozone Depleting Substances

e Class | — CFCs, Halons, CCl4, and
CH3CCI3

e Class Il - HCFCs
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Common Problems

Did not use I-Steps data entry error checks
Data folders copied or moved incorrectly
Sending the wrong data files (use “export”)

Failure to recalculate before submitting

dep



Common Problems (cont'd)

* Year of inventory: 2008

* 10-digit SCCs DO NOT BELONG in a
point source inventory — US EPA will reject

» Are your Source Classification Codes
correct? — especially this cycle ¥
dep



Common Problems (cont'd)

 Activity data (annual production rates) not
updated for the current inventory - or
completely missing

* Quarterly throughput must total 95-101%

« Capture efficiency vs. control efficiency

¥
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Common Problems (cont'd)

Oxides of nitrogen confusion
expand NO tons to the weight of NO2
do not include N20 — N20 is a GHG

Plant location coordinates

¥
dep
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Common Problems (cont'd)

* Factor of 10 (slipped a digit)

* Factor of 2000

¥
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* Questions?
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» Alfred Azevedo
« 304-926-0499 ext. 1255
+ alfred.azevedo@wv.gov
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